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This invention relates fo organic acid amides 
and partic-ularly fo amides containing a tertiary 
carbon atom attached to an amido .itrogen. 
The invention also relates to a novel procedure 
for the preparation of these organic acid amides. 
Certain N-tertiary alkyl amides have been pre- 
pared heretofore. For example, N-tertiar:.butyl 
acetamide bas been prepared by treating pinaco- 
line oxime with PCl in ether solution (Scholl, 
Liebig's Ann. 338, 16 (1905)). In general, the 
methods which have been emp!oyed heretofore 
for the preparation of N-tertiary alkyl amides 
have been unattractive from an economic stand- 
point, and for this reason, among others, it is 
believed that these compounds have hot been 
available in the past in commercial quantity. 
An object of this invention is to provide a 
simple and economically attractive process for 
preparing organic acid amides containing a 
tertiary carbon atom attached fo the amido 
nitrogen. Another object is to provide novel and 
useful N-tertiary alkyl amides which have hot 
been obts2nable by the previously luown meth- 
ods for preparing N-tertiary alkyl amides. 
These and other objects of the invention are 
accomplished by heating a nitrile with a tertiary 
alcohol, as hereinafter described. In a specific 
embodiment the invention contemplates treating 
a nitrile with a tertiary alcohol in the presence 
of an acidic catalyst to obtain an N-tertiary alkyl 
amide. This is illustrated by specific reactants 
in the following equation 
IICN÷ (CI-I3) 3COI-I- IIC.OtTHC (CH3) 3 
The nitriles which may be employed in the 
practice of this invention include hydrogen 
cyanide, aliphatic nitriles such as acetonitrile, 
propionitïile, isobutyronitrile, pivalonitrile, 
acrylonitrile, methacrylonitrile, aminoadetoni- 
trile, formaldehyde cyanhydrin, cyclohexaone 
cyanhydrin, trimethylene cyanhydrin, succinoni- 
trile, adiponitrile, other cyanoalkanes, etc. 
The tertiary a!cohols include teïtiary butanol, 
tertiary amyl alcohol, triethyl carbinol, 3- 
methyl-l,3-butandiol, and the like. The reac- 
tion between the nitrile and the tertiary alcohol 
is preferably conducted in the presence of an 
acid-reacting catalyst, such as sulfuric acid, hy- 
drochloric acid, phosphoric acid, boron fiuoride 
hydrate, ammonium bisulfate and similar acidic 
materials. PIowever, the reaction takes place to 
some extent in the absence of added catalyst. 
The concentration of the acid-reacting catalyst 
may be about 1 to 20%, preferably 5 to 10% of 
the weight of water emp!oyed. 
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In the practice of this invention if is generally 
preferable fo he.at the tertiary alcohol with thé 
. nitrile in the presence of the acidic catalyst, suit- 
ably in an autoclave under an azltogenolls pres- 
 sure within the range of from atmospheric ,fo 
about 1000 pounds per square inch. I-Iigher 
pressures may be employed but these are gen- 
erally OEanecessary. The re.action takes place 
conveniently ai a temperature of about 50 ° to 
l0 250° C., prefer_ably alout 90 ° t 175 ° C., bu. !ower 
temperatures may be employed. Whe.n a con- 
centrated acid cata!yst is used, the reaction tem- 
perature may be as low as 0 ° C., or even lower, but 
higher temperatures are prefevred vhen dilute 
I acid catalyses (up t0 20% concentration in 
water) are used. Upon çompletion of the re: 
action, the resultant amide may be rèmoved from 
the reaction mixture by any conenient meth0d 
such as distillation, crystal!ization, e.xtraction or 
-O the like. 
The invention iS further illustrated by means 
of the following examples in whïch parts are by 
weight excep as otherwise stated. 
Example 1.--A mixture containg 148 parts 
. of tertiary butanol, 54 parts of hydrogen cyanide 
and 4 parts of sulfuric acid was heated at a 
temperature of 135 ° OEder autogenous pressure 
for 4 hours in an autoclave which was equipped 
with a rupture disk capable of withstanding a 
O pressure of 100 atmospheres. The resultant 
mixture was withdrawn from the autoclave, and 
was transferred to a still for recovery of io  
butylene, hydrogen cyanide, and tertiary butanol. 
The distillation was then continued af dimin- 
5 ished pressure (9 millimeters) yieiding 15.1 parts 
of a water soluble liquid distillate (13.3, 13.4 Ni 
at 79 ° to 83 ° C., followed by 3.8 parts of similar 
material (14.1% N), which distilled at about the 
saine temperature and pressure. 
40 This corresponds to 10% conversion of tertia:¢ 
butanol to N-tertiary butyl formamide (% N, 
calc. for IICONI-ICI-I, 13.86%). 
Example 2.--To a solution of 1,1,10,10-tetra- 
methyldecanediol,l,10 (0.005 mole, 1.15 grains) 
4 and adiponitrile (0.005 mole, 0.5 grain) in3 cc. 
glacial acetic acid was added 1 cc. 100% tt2SO. 
The reaction was exothermic and after 3 houri 
at 30 ° C. the viscous reaction mixture was 
poured into water. The resulting sticky poly- 
0 mer was separated by decantation, after which 
the polymer was dissolved in alcohol and precipi- 
tated by pouring the alcohol solution into water. 
The resulig white powder (weight about one 
grain) was separated by filtration, and dried. 
 If melted on a spatula ai 80 ° fo 100 ° C., and 
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silky brittle fibers could be manually spun there- 
from. This polyamide gave nitrogen analyses 
8.40 and 8.33%, the calculated value for --CO-- 
(CI-I2) 4 -- CO -- NI -- C(CH3) - (CH2) C(CI-!3) 2- 
NI-I- being 8.30%. 
Ezampe 3.--A mixture containing 88.5 parts 
of tertiary amyl alcoho!, 40.9 parts of acetonitrile, 
18.4 parts of water and 2 parts of sulfuric acid 
was heated at a temperatuïe of 130 ° fo 140 ° C. for 
2 hours under pressure of 150 fo 225 pounds per 
square inch. The resultant product, which was 
a colorless liquid, was transferred fo a still and 
the volatile constituents were removed up fo a 
temperature of 52 ° C. at 108 millimeters. The 
solid residue was recrystallized from benzene, 
yielding N-tertiary amyl acetamide, M. P., 77 ° 
to ï8 ° C. Analysis: Found 10.1% N; cal. for 
CH3C'ONHCsHn, 10.85% N. 
ExampZe 4.--A mixture containing 148 parts 
of tertiary butyl alcohol and 54 parts of com- 
mercial hydrogen cyanide was heated in the ab- 
sence of an added catalyst for 4 hours at 135 ° C. 
under autogenous pressure in an autoclave which 
was equipped with a rupture disk capable of 
withstanding a pressure of 100 atmospheres. 
Distillation of the resultant product gave 3.3 
parts of N-tertiary butyl formamide, B. P., 89 ° 
ai 14 millimeters pressure. 
Exampe 5.--To a mixture of I-ICN (1 mole, 
2ï grains), tertiary butyl alcohol (1 mole, ï4 
grains), and 200 c. c. glacial acetic acid was added 
54 c. c. (1 mole) of 100% HSO4 in 100 c. c. glacial 
acetic acid. The resulting mixture was stirred 
for 4 hours ai 15 ° to 20 ° C., after which if was 
poured into water, neutralized, and extracted 
with ether. Distillation of the ether extract gave 
a 50% yield of N-tertiary butyl formamide, B. P. 
82 ° C. af 8 mm., ----1.430ï. 
These examples are intended fo be illustrative 
only, since various modifications in the general 
method herein disclosed will occur fo those skilled 
in the art. For example, the N-tertiary alkyl 
amide need not necessarily be removed from the 
reaction mixture as such, but acid hydrolysis 
thereof may be allowed to proceed until the amide 
is converted partially or completely fo the cor- 
responding carboxylic acid. Alternatively, the 
reaction products herein described may be heated 
in the presence of aqueous alkali, whereby con- 
version fo the corresponding amine takes place. 
When this is done, the tertiary alkyl amine can 
generally be distilled directly from the reaction 
mixture. 
The reaction between the nitrfle and tertiary 
alcohol may be conducted either batchwise or 
continuously. Any suitable app.aratus, such as 
an autoclave made of or lined with corrosio 
resistant materials such as glass, enamel, lead, 
copper, silver, nickel, stainless steel, and the like, 
may be employed. 
The herein described organic acid amides con- 
taining a tertiary carbon atom attached fo the 
amido group are useful as solvents, plasticizers, 
glycerine substitutes, resin intermediates, and 
agents for selectively absorbing acetylene from 
hydrocarbon gases. 
t will be understood that many widely different 
embodiments of the present invention may be 
ruade without departing from the spirit and scope 
thereof and accordingly we do hot limit ourselves 
except as set forth in the appended claires. 
This application is a continuation-in-part of 
out copending application Serial No. 538,342, filed 
June 1, 1944, now U. S. Patent 2,457,660. 

4 
We claim: 
1. A process for the synthesis of organic acid 
amides having a tertiary carbon atom attached 
fo an amido nitrogen which comprises subjecting 
5 a nitrile of the class consisting of I-ICN and cyano- 
alkanes fo reaction under acidic conditions with 
a saturated tertiary alcohol, whereby a reaction 
mixture containing an organic acid amide hav- 
ing a tertiary carbon atom attached fo the amido 
10 nitrogen is obtained. 
2. A process for the synthesis of organic acid 
amides having a tertiary carbon atom attached 
fo an amido nitrogen which comprises subjecting 
a cyanoalkane fo reaction with a tertiary alcohol 
15 in an aqueous ac!d medium, whereby a reaction 
mixture containing an organic acid amide having 
a tertiary carbon atom attached fo the amido 
nitrogen is obtained. 
3. A process for the synthesis of N-tertiary 
20 alkyl formamide which comprises subjecting hy- 
drogen cyanide fo reaction with a tertiary alkanol 
in an aqueous acid medium and separating N-ter- 
tiary alkyl formamide from the resulting reaction 
mixture. 
25 4. A process for the synthesis of N-tertiary 
alkyl formamide which comprises subjecting hy- 
drogen cyanide fo reaction with a tertiary alkanol 
in the presence of an acidic catalyst ai a tem- 
perature in the range of about 50 ° fo 250 ° C., and 
0 separating N-tertiary alkyl formamide from the 
resulting reaction mixture. 
5. A process for the synthesis of N-tertiary 
alkyl formamide which comprises subjecting hy- 
drogen cyanide fo reaction in an aqueous acid 
35 medium with a tertiary a!kanol ai a temperature 
in the range of about 50 ° fo 250 ° C., and at a 
pressure in the range of from atmospheric pres- 
sure fo about 1000 pounds per square inch, and 
separating N-tertiary alkyl formamide h'om the 
40 resulting reaction mixture. 
6. A process foi" the synthesis of N-tertiary 
butyl amides which comprises subjecting a cyano- 
alkane fo reaction with tertiary butyl alcohol in 
an aqueous acid medium ai a temperature in the 
45 range of about 50 ° fo 250 ° C., and ai a pressure 
in the range of from atmospheric pressure to 
about 1000 pounds per square inch and separating 
N-tertiary butyl amide from the resulting reac- 
tion mixture. 
60 7. A process for the synthesis of N-tertiary 
butyl formamide which comprises reacting hy- 
drogen cyanide with tertiary butanol in an aque- 
ous acid medium ai a temperature in the range 
of about 50 ° fo 250 ° C., and ai a pressure in the 
5 range of from atmospheric pressure fo about 1000 
pounds per square inch and separating N-tertiary 
butyl formamide from the reaction mixture. 
WiLLIAM F. GIESI-IAM. 
60 rILL!AM E. GR!GSBY. 
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